Chloroquine-induced interference with degradation of serum lipoproteins in rat liver, studied in vivo and in vitro.
The effect of chloroquine, an inhibitor of certain lysosomal enzymes including cathepsin B (EC 3.4.22.1), on the degradation of serum lipoproteins in rat liver was studied in vivo and in liver homogenates. Chloroquine had no effect on the clearance from the circulation of 125I-labeled rat or human very low density lipoproteins or human low density lipoproteins. Pretreatment with chloroquine for 3 h, resulted in a 2-2.5 fold increase in 125i-labeled very low density lipoprotein recovered in the liver 45 min after injection of the homologous and heterologous lipoproteins. This effect was evident on both the 125I-labeled protein and 125I-labeled lipid moiety. 30 min after the injection of [3H]-cholesterol linoleate-labeled very low density lipoproteins, 70% of the injected label was recovered in the liver, both in control and chloroquine-treated rats. Since the perl and 20% in the experimental group, it was concluded that chloroquine interferes with the hydrolysis of [3H]cholesterol linoleate. Following injection of 125I-labeled human low density lipoproteins only 4% of the injected lipoprotein was recovered in the liver of control rats and not more than 10% after chloroquine treatment, when about 50% had been cleared from the circulation. Hence, while very low density lipoprotein protein and cholesterol ester are catabolized in the liver, the catabolism of low density lipoproteins occurs mainly in extra-hepatic tissues. Using post-nuclear liver suprnatant, optimal degradation of various serum lipoproteins was found at pH 4.4, and chloroquine inhibited their degradation. Degradation of very low density and low density lipoproteins was completely inhibited at 0.05 M chloroquine, while less pronounced inhibition was seen with high density lipoproteins, apolipoproteins and apolipoprotein AI. These results indicate that liver acid hydrolases in vivo participate in the degradation of serum lipoproteins. Cathepsin B is apparently responsible for the degradation of aplipoprotein B, while other cathepsins might also be active in the degradation of this and the other apolipoproteins.